
remain unchanged. This means that the dehydrogenase 
system is saturated with substrate during the whole 
period of metamorphosis. From the experiments re- 
ported here, i t  is clear that the substrate dehydrogenase 
sy.item of Drosoplzila pupae undergoes quantitative 
changes during metamorphosis, which run parallel 
with tho-e observed earlier in  the oxygen-transferring 
system and which are manifested in the oxygen con-
sumption of the pupae in different stages. 

ALEXANDERWOLSKY 
I~UNGARIBN RESEARCRBIOLOGICAL ~KSTITUTF, 

TIIIAKY,LAKEBALATON,HUNGARY 

OZONIZATION O F  0-XYLENE AND 1,2,4-

TRIMETHYLBENZENE1 


LICX~INEand Cole2 founil that o-xylene on ozonization 
affords prodncts evidently arising from both of the two 
possil~le ICt7kule' forrns of the hydrocarbon, but they 
preiented no data concerning the yields of the three 
subitances wl~ich they iiolated. A reinvestigation of 
this reaction in our laboratory fro111 the analytical 
point of view has been completed and will be described 
in detail m a papm which i.5 being prepared for  pub- 
lication in the h'ecueil dcs Tj-avauz Ckimiqzrc.~ des 
Pays-Bas. As noted in n preliminary report of some 
of the e ~ p n i m e n t s , ~  our method of following the course 
of thc reaction consists in converting the products of 
oeonization into the oxlmes and determining the corn- 
position of the oxime mixture by a special analytical 
method. 

I f  each of the two I<c,kuli! forms contributes 50 per 
cent. to the structure of o-xylene, tliere should be 
formed 1mole of di~neth~lglyoxal,  2 xnoles of methyl- 
glyoxal and 3 moles of glgoxal f ~ o m  2 moles of 
o-sylene. TTe have transformed these decomposition 

products into the corresponding oximes and obtained 
the total oximc mixture in yields of from 20 to 26 per 
cent. of the tlieoreticd arnount calculated on o-xylene. 
The abore theoretical ratio of the free carbonyl com-
pounds would correspond to a n  oxime mixture of the 
foIlowing composition : dimethylglyoximc, 20 pel- cent.; 
methylglyoxime, 33 per cent.; glyoxime, 44 per cent. 
As a mean of six oeonization experiments, we found 
the ratio: dimethylglyoxime, 20.7 per cent.: methyl-
glyoxal, 34.2 per cent.; glyoxime, 44 per cent. The 
accordance with the theoretical values seems bctter 
than it  actually is, because the separate experiments 
<how deviations of from 3 to 7 per cent. Ill .0~1the 
th~oretlcal values. Considering the experimental diffi- 
cultics, the accordance between experiment and theory 
is satisfying. 

We have alio investigated the ozonieation of 1,?,4- 
trimethylbenzene. I n  this cn-e, if the two r(>sonating 
Rckul6 forms each contribute 50 per cent. to the struc- 
ture of the hydrocarbon, 2 moles of 1,2,4-trimethyl-
beneenc should provide 1mole of dirncthylglyoxal, 4 
moles of methylglyoxal ;xnd I mole of glyoxal, and the 
composition of the mixture of oximes should be:  di- 
methylglyoxime, 18.9 per cent.; methylglyoxime, 66.7 
per cent.; glyoximr, 14.4 per cent. As a mean of two 
ozonization experiments, we found the follo\ving per- 
centagcs: dimethylglyoximc, 17.9 per cent.; methyl-
glyoxime, 66.2 per cent.; glyoxime, 14.2 per cent. The 
accordance with the theoretical ratio is very good. I n  
this case the quantity of oximes recovered amounted 
to 16 per cent. of the theoretical yield. 

J. P. ~ I E A T ~ T  
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SCIENTIFIC APPARATUS AND LABORATORY METHODS 

PRESERVATION O F  BIOLOGICAL SPECI- 


MENS W I T H  ISOBUTYL METHA- 

CRYLATE POLYMER 


DURINGthe last few years several articles have been 
published describing various methods of preserving 
biological nmterial by the neth ha cry late resins. Dr. 
J. 13.Hibbenl described a ~nethocl of allowing thc plas- 

1 This eomn~uiiication is constructed from data sent t o  
nne by Professor J. P. Wibaut 111 a letter of February 24, 
,941, \\,ith tile requestthat I for  its publication 
in SCIENCE.P r o f e ~ ~ o rTViba~lt states, "I I V O U ~ ~allpro-
eiate yery much if our +esolts could be made available 
to dnlerican scientists in tliis way, as  i t  may talro some 
timcx before our complete paper 7~111 be published and oven 
then it may not be available to the elicmists i n  your coun- 
try."-L. F. Bicser, LIarvard University. 

2 ~ Levine and A. c;. Cole, J O ~ L ~ .,4.. Am. Chem.  floe., 
54: 338, 1932. 

J. P. Wlbailt and P. TV. Haayman, Xature, 144: 290, 
1939. 

1 J.11. Hlhhen, SCIENCE,8G: 247-248, 1937. 

tic to rtolymerize around the obiect to be ureserved. 
A " 

Dr. H. G. Knight2 called attention to the expense and 
diffic~ulties of this method and Professor E. C. Cole3 
mentioned the possibility of imbedding objects in  a 
solution of methyl methacrylale yolynler dissolved in 
chlol-oform, but stated that he did not get satisfactory 
results. 

ago attelnpting lo the 

color patterns of Clzorthipp?is lo~zgiror~zisfor  gcnetic 
studies, the writer tried dipping the grasshoppers i n  
a of isobutyl nle,hacrylale polymer dissolved 
in toluene. The grasshoppers mere first injected with 
various preservatives, pinned and then dipped in a 

~olutioll  containing 10 gm of the polymer to 100 cc 
of toluene, and allowed to dry. By repeated dippings 

2 11. G. Knight, SI-IEKCE,86: 333-334. 1937. 

7 E. C. Cole, SCIENCE,87: 396-398, 1938. 
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a coat approximately 1/16 of an inch thick was placed 
on the insects. When the abdomen v a s  injected with 
2 per cent. formaldehyde there x7as a slight fading, 
but recently, a t  the suggestion of Dr. C. E. McClung, 
ordinary white Karo syrup has been injected into the 
abdomen and so f a r  there has been no fading. Every 
color is life-like and natural. As the methacrylate 
resin dries, however, there is a slight shrinkage. 
Wings of grasslioppers may be pinned out and painted 
mitli the resinous solution, adding successive coats un- 
til the desired thickness is obtained. Each coat must 
be thoroughly dry before the next coat is applied or 
the succeeding coat will soften the previous coat and 
all0137 the wing to fold. The wings may be allowed to 
dry for  two or three days in a stretched position and 
then painted or tliey inay be painted immediately after 
stretching if due care is taken to prevent the wings 
from being cemented to the stretching board or pins. 
I n  order to do this, best results were obtained by 
painting the dorsum of the body and the medial halves 
of the superior surfaces of the wings, a l l o ~ ~ i n g  these 
areas to dry and the11 painting the lateral halves of 
the superior surfaces. After that coat was dry the 
ventral surfaces of the body and wings were painted. 
Then alternate coats mere applied to the dorsal and 
ventral surfaces until they had a coating about one 
sixteenth of an inch thick. 

Butterflies have b,een presemed in this manner. 
Except for  the fact that the opaque scales are ren- 
dered translucent, the color pattern is preserved per- 
fectly, and tliey may be examined with alrnost com-
plete disregard for  their fragility; in fact, several of 
the butterflies have been morn as ornaments, their 
glass-like finish giving thein the appearance of imita- 
tions. . 

Frogs u p  to six inches in  length have been pre- 
served by dipping them in the resinous solution. Best 
results hare been obtained by injecting the coelomic 
spaces and the muscles of the thigh and calf of the 
frog with a solution of sodiuin benzoate (one part  
saturated solution of sodium benzoate to three parts 
distilled water), then soaking then1 for  fifteen lninutes 
in a 2 per cent. formaldehyde solution before dipping 
them in the methacrylate solution. If the frogs are 
alternately dipped and dried until tliey hare a coating 
from one sixteenth to one eighth of an inch thick there 
is no appreciable shrinkage. Good results have also 
been obtained by using 2 per cent. formaldehyde for  
injection purposes. 

Each particular kind of material has to be treated 
in  a manner suitable fo r  its own needs. Leaves dried 
under pressure f o r  tw-o days and then dippecl in this 
plastic solution have kept their color without distor- 
tion. Furthermore, fragile bones soaked in a solution 
of isobutyl methacrylate polymer have been streugth- 

ened until they can be handled without undue danger 
of damage. 

M. D. J  \ T ~ ~ ~ 
THE STATE UNIVERSITY IOWAOF 

A 	 SIMPLE IMPROVEMENT I N  THE FROG 
W E B  CIRCULATION DEMONSTRATION 

SOoften is the demonstration of the circulation in 
the web of the frog's foot used in biology classes that 
a simple improvement in the usual technique is worthy 
of mention here. 

Recently me found i t  necessary to take photomicro- 
graphs of the melanophores in the frog web to record 
changes in size and shape. I n  order to produce a plane 
field such that the edges of the preparation ~vould be 
in focus simultaneously with the center the idea was 
conceived of using a snlall plate of glass placed under 
the web between two toes. An ordinary microscope 
slide was cut into triangles, the apices of which were 
angles varying from 40' to 60'. By cutting diagonally 
across the slide these triangles had an altitude of one 
inch. The sharp edges were then rubbed smooth on a 
piece of emery cloth. 

After the frog's toes were spread apart in the usual 
manner across an opening in the frog board a glass 
triangle was slipped between two toes and under the 
web. The glass triangle adheres tightly to the lower 
surface of the web once it comes in contact ~vitli i t  and 
the result is a plane surface TI-liich lends itself ideally 
fo r  microscopic observation. Phototnicrographs can 
be made of an area of the web with the entire optical 
field in focus. Observations of the blood flow are 
greatly improved. Also it  has been found that the 
web does not become too dry if left in this condition 
for  a t  least an hour which obviates adding water to the 
surface which in turn changes the focus of the micro- 
scope. 

The simple addition of a glass triangle (which is 
very easily made) so inlproves the aspect of the web 
circulation that it  is \\re11 worth trying by any one har-  
ing to set up  such a preparation. 
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